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Abstract: The present studies are to describe the grafting reaction of styrene in various solvents to polypropylene
fabric by the simultaneous method using Co-60. The influence of various factors such as absorbed dose, dose rate, type
of solvent, acid and multifunctional monomer were evaluated. At constant absorbed dose, the grafting yield was found
to be higher at low dose rate. The initial rate of grafting was found to be proportional to a 0.56 power of dose rate. The
inclusion of mineral acid in the grafting solution led to an increase in radiation grafting yield at almost all monomer
concentration examined. Multifunctional monomer was also effective to increase grafting yield. The addition of both
acid and multifunctional monomer was found to accelerate the grafting yield much more than the separate addition of

two additives.
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Fig. 1. Grafting of styrene onto polypropylene fab-
ric in methanol at a dose rate of 1kGy/h to

a total dose of 4kGy.
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g 2. Effect of solvent on the grafting of styrene
onto polypropylene fabric at a dose rate of
1kGy/h to a total dose of 3kGy. (®); meth-
anol, (m); ethanol, (A); acetone, (0);
tetrahydrofuran, (o); benzene, (A); diox-
ane.
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Fig. 3. Effect of total dose on the grafting of sty-

rene onto polypropylene fabric in methanol
at a dose rate of 1kGy/hr.(e®,0); 2kGy,
(m,0); 4kGy, (A,A); 6kGy.
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Fig. 4. Effect of dose rate on the grafting of sty-

rene onto polypropylene fabric in methanol
to a total dose of 4kGy.(®); 0.67kGy/hr,
(m); 1kGy/hr, (A); 2kGy/hr.
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Fig. 5. Effect of dose rate on the grafting of sty-
rene onto polypropylene fabric in methanol.
Styrene concentration is 50%.( ®); 0.50kGy
/h, (m); 0.87kGy/h, (A); 1.09kGy/h, (V¥);
1.42kGy/h, (e); 1.89kGy/h, (0); 2.63kGy/

h, (0); 3.83kGy/h.
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Fig. 6. Logarithmic plot of grafting rate versus
dose rate for the grafting of styrene onto
polypropylene fabric in methanol. Stryrene
concentration is 50vol%.
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Fig. 7. Effect of 0.2M acids on the grafting of sty-
rene onto polypropylene fabric in methanol
at a dose rate of 1kGy/h to a total dose of
4kGy. (®); Blank, (w); H,S0,, (A); HCI,
(Vv); HNO;, (e); CH;COOH.
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Fig. 8. Effect of sulfuric acid concentration on the
grafting of styrene onto polypropylene fabric
in methano!l at a dose rate of 1kGy/h to a
total dose of 4kGy. (®); Blank, (w); 0.05M,
(A); 0.10M, (¥); 0.20M, (e); 1.00M.
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Fig. 9. Effect of divinylbenzene(DVB) and sulfuric
acid on the grafting of styrene onto polypro-
pylene fabric in methanol at a dose rate of
1kGy/h to a total dose of 4kGy. (e);
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(V¥); 1% DVB and 0.2M H,SO..
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